Nutritional management is recognised as one of the cornerstones of diabetes care.
eating habits and achieve and maintain the best possible glycaemic control and ideal bodyweight. 2 A correct nutritional regimen translates into the prevention of both acute complications (such as hypoglycaemia or hyperglycaemia) and micro-and macro-vascular complications. 3 In this context, carbohydrate counting is an important component of nutritional education. It is usually based on estimating the grammes of carbohydrate in the foods being eaten. Insulin bolus is then adjusted to match the dietary carbohydrate at each meal. 4 Without patients being constrained to eat a specific amount of carbohydrate at each meal, carbohydrate counting represents an effective strategy to promote dietary freedom, quality of life and glycaemic control without worsening severe hypoglycaemia or cardiovascular risk. [5] [6] [7] Nevertheless, the widespread use of carbohydrate counting is limited by the complexity of the educational approach. In fact, patients need to be taught about different aspects of nutrition with increasing levels of complexity: level 1, or basic, introduces patients to the concept of carbohydrate counting and focuses on carbohydrate consistency; level 2, or intermediate, focuses on the relationships among food, diabetes medication, physical activity and blood glucose level and introduces the step needed to manage these variables based on patterns of blood glucose levels; and level 3, or advanced, is designed to teach patients who are using multiple daily injections or insulin infusion pumps how to match short-acting insulin to carbohydrate using carbohydrate-to-insulin ratios. Other issues to be learned are portion control, food exchange and glycaemic index. 4, 8 Telemedicine Systems
For at least two decades a number of forces have been focused on the feasibility, acceptability and cost-effectiveness of different diabetes telemedicine applications developed to support education, decisionmaking, communication and many other aspects of diabetes care. 9 Recent reviews have emphasised the potential benefits of computerised management of diabetes and highlighted the advantages of monitoring and communicating with patients at a distance. To avoid the methodological flaws found in previous studies on devices, DID is undergoing a process of evaluation not dissimilar to that usually adopted for pharmacological products: first, its feasibility, acceptability and safety were investigated in a pilot study involving 50 patients (phase I evaluation); second, its effectiveness on metabolic control, weight loss and quality of life was preliminary tested in the context of a randomised study (phase II evaluation); and third, a confirmatory phase III randomised trial is currently under way to investigate the impact of DID on glycaemic variability.
Description of the Diabetes Interactive Diary System
DID is a software that is installed in a mobile telephone and enables it to be used as a small computer to record the blood glucose values and dose of insulin injections in realtime. In addition, the system is able to suggest daily carbohydrate intake, summing the amount of carbohydrate consumed progressively (see Table 1 ). 
Results of the Phase I Study
In the first study on the DID system, 12 50 patients with type 1 diabetes were involved in a survey with questionnaires administered before and 12 weeks after the start of using a DID. Patients had a mean 
Results of the Phase II Randomised Trial
Starting from the findings of the pilot study, an open-label, international, multicentre, randomised (1:1), parallel-group study was designed to evaluate whether the use of the DID could improve
Diabetes Management Eligible patients were randomised to start the standard carbohydrate counting educational programme or the DID approach. Randomisation was performed through a telephone call to the co-ordinating centre.
Random lists were stratified by centre. To ensure equal allocation rates within centres, permuted block randomisation was used. Patients randomised to the experimental group attended a course on the use of the DID lasting up to two weeks. The course was provided as an outpatient programme of three encounters with a physician and/or dietician. Patients randomised to the control group received the standard educational approach lasting up to three months. Every centre used its own usual standard educational approach. Overall, nine patients withdrew from the study, of whom two were in the standard group and seven in the DID group. Clinical changes after three and six months are shown in Table 2 .
A significant reduction in HbA 1c levels of about 0.5% was documented in both groups after three months and maintained to The Diabetes Interactive Diary -A Useful Tool for Diabetes Management?
Diabetes Management Within-group changes were also considered. The DID group generally showed a tendency towards a small, not significant improvement in all of the measures considered, whereas in the standard group all parameters, except diastolic blood pressure and HDL cholesterol, tended to slightly increase at the end of the study.
No patients in either group were admitted to hospital during the study, and none reported any severe hypoglycaemic episodes requiring assistance. In each group, two patients reported episodes of mild hypoglycaemia (p=0.93). The median number of outpatient visits during six months was four (two to six) for the DID groups and three (zero to four) for the standard group (p=0.01).
The median (range) number of text messages sent by each patient during the study was 52 (six to 75), and the median number of text messages sent by the physician was 39 (22-70). In other words, patients sent about two text messages per week to their physician, and the physician regularly replied to confirm the therapeutic scheme or to modify the parameters set in the DID (carbohydrate-to-insulin ratio, insulin sensitivity factor and/or blood glucose goal). In terms of costs for the patient, assuming a cost of 10-15 cents per message and considering that, on average, each patient sent 52 text messages, the overall cost sustained did not exceed eight euros.
Results of the quality of life evaluation performed on the subsample of 60 patients enrolled in the Italian centres are shown in Table 3 . A statistically significant difference in favour of the DID group was documented for treatment satisfaction, as expressed by the DTSQ score.
Similarly, the score testing the perceived frequency of hyperglycaemic episodes significantly decreased after three months in the DID group but not in the control group. Several SF-36 subscales (role physical, general health, vitality and role emotional) also showed significantly higher improvements in the DID group than in the standard group.
Conclusions
These results suggest that the use of DID is at least as effective as 
